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CHAPTER I
INTRODUCTION
Diabetes Mellitus, a chronic metabolic disorder, determines a way
Already an estimated
1
1,500,000 persons in the United States are known diabetics.

of life for thousands of Americans each year.

Thus far no cure has been found for this disorder.

Medical treat*

ment is aimed toward controlling the effects of the disease,

Control of

diabetes is often dependent on the daily administration of medications
and the regulation of food intake in balance with energy requirements,

All

of these aspects of care are usually largely dependent on the efforts of
the patient.
The education of the diabetic patient is an important part of the
treatment of diabetes.

A major part of successful diabetic control

depends on the patient’s knowledge of the disease and its treatment, and
2
his intelligent participation in its treatment.
I.

THE PROBLEM

Statement of the Problem
The number of diabetic persons has doubled in the last twenty
years.

This is thought to be due to the increasing population, especially

^’’Recent Statistics on Diabetes," Diabetes, 11:66-63, JanuaryFebruary, 1962.
^Alexander Marble, "Indoctrination of the Patient with Newly Dis
covered Diabetes," Pictoclinic Editorials in Diabetes, Elkhart, Indiana:
Ames Company, Inc., 1962, p. 19.
1

2
in the older age group, and in the increasingly longer life of the diabetic.
The growing number of diabetic persons is placing an increasing demand for
effective methods of reaching more patients with diabetic patient education.
Hi is growing need has lead to the proposed use of a relatively new method
of teaching, programmed instruction.

A,

This study is to test whether a

programmed textbook can be used effectively as a method of teaching diabetic
patients.

The Hypothesis
A programmed textbook on diabetes and its care can be used effec
tively to teach diabetic patients at home.
II.

DEFINITION OF TERMS

The following terns are defined as they were used in the study.
Diabetic Patient Education is teaching the diabetic patient about
his disease, its course and complications, its treatment, and his role and
responsibility in treatment.
Programmed Instruction is a method of teaching.

Material to be

learned is presented in small steps with each successive step based on
the information presented in the preceding steps.

The student is allowed

to proceed at his own rate and to test his progress after each step.
Effective is used to describe the worth of programmed textbooks
as a method of teaching diabetic patients.

It means that the patient who

3?,Recent Statistics on Diabetes," 0£. cit.
4Gle.n W. McDonald and Mildred B. Kaufman, "Teaching Machines for
Patients with Diabetes," Journal of the American Dietetic Association,
42, 3:209, March, 1963.
.............
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studies a programmed textbook on diabetes and its care learns signifi
cantly more new information about diabetes than a patient who does not
study by this method.

Significance was tested to the 1 per cent level

on the t test.

III.

THE LIMITATIONS

The following are the limitations of the study:
time available for testing was limited to two months,

(1) the period of
(2) only those

patients who had an IQ of at least sixty on the Slosson Intelligence Test
and a reading level of at least second grade were included in the study,
(3) only thirty-seven patients met the criteria of the study and were
included in the study.

IV.

THE ASSUMPTIONS

The following statements were assumed for the purposes of this
study, (1) patients who know more about their disease attain better control
of their disease, (2) good control reduces the complications seen in
diabetes.

4

V,

THE METHOD

The experimental survey method was used.
into two groups.

The patients were divided

The first group was given a programmed textbook on

diabetes and its care to study, and was considered the experimental group.
The second group was given no formal instruction, and was considered the
control group.

These two groups were then compared as to the amount of

knowledge gained as measured in the difference between the pre-test and
post-test on diabetes information.
The programmed textbook was adapted from a programmed filmstrip
provided by the United States Public Health Service.
post-test were produced by the same agency.

VI.

The pre-test and

(See Appendix A and S)

ORGANIZATION OF REMAINDER OF STUDY

The remainder of the report begins with a review of current litera
ture on diabetic control, diabetic patient education, and programmed
instruction.

The methodology of the study is covered in Chapter III and

includes the selection of facilities, methods, patients, the tests used.
and the collection of data.
interpretation of data.

Chapter IV contains the presentation and

In the last chapter the report is summarized.

conclusions drawn and recommendations made.

5
VII.

SUMMARY

The need for new and better ways of meeting the need for diabetic
patient education was presented.

The use of a programmed textbook was

proposed as a way of meeting this need and the study was undertaken to
test its effectiveness.

Terms used in the study were defined and the

limitations and assumptions listed.

The methodology and organization of

the remainder of the study was presented.

CHAPTER II
REVIEW OF LITERATURE
Much has been x^ritten on the importance of diabetic patient educa
tion and its role in the management of diabetes meliitus.

A review of

the literature was done to study the current thought on the importance
of diabetic patient education and the possible use and effectiveness of
programmed instruction.
I.

ASPECTS OF CONTROL IN DIABETES

The Patients Role in Control
With the advent of insulin and more recently the oral hypoglycemic
agents and a better understanding of diabetes, the life of the diabetic
patient has become more nearly like his neighbor*s.

However, the diag

nosis “Diabetes Mellitus” still imposes on the patient a greater share
of the responsibility for its control than any other disease.

Daily the

patient must learn to cope xfith the pitfalls and problems of his disease
and be responsible for his personal care.

Control of diabetes requires
5
the active participation and lifelong attention of the patient.
Unlike many persons with other chronic illnesses, many diabetic

patients are able to lead almost normal lives for ten to fifteen years
with little discomfort even with poor or inadequate treatment.

Thus these

patients may lack the incentive that patients with other chronic diseases

-’Randall G. Sprague, ’Education in Diabetes,” Diabetes, 3, 4:336,
July-August, 1954.
6

7
may have to maintain good control of their disease.

6

Keiding, Root, and Marble found that good control of diabetes
decreased the incidence of complications.

Their study indicated that the

degree of control attained by the patient over his disease was the. most
important factor in the incidence of complications commonly seen in diabetes. ^
A recent study by Eilenberg indicates that the degree of control may
not be as important a factor in the incidence of the degenerative changes
seen in diabetes as formerly believed. 8

However, information about diabetes

still remains an important weapon in the patient’s arsenal against diabetes.
Knowledge aids in the day to day control of the disease and in the prevention
of acute complications.
hospitalizations.

The patient with information is subject to fewer

He is able to adapt the demands of the disease to himself

rather than becoming a slave to these demands.

Knowledge makes the patient

more self-sufficient and adaptable to environmental stresses.^
Role of Education in Control
Ignorance about diabetes and its treatment was found to be one of the
most common causes of poor control.

In a study done on 160 patients at

the State University of Iowa Hospitals, Stone found that of the 142 patients
considered poorly controlled, 83 of them were ignorant about their diabetic

6

Samuel Stearns, "Some Emotional Aspects of the Treatment of Diabetes
Mellitus and the Role of the Physician," The New England Journal of Medicine,
249, 12:471, September 17, 1963.
^Hils R. Keiding, Howard F. Root, and Alexander Marble, "Importance
of Control of Diabetes in Prevention of Vascular Complications," Journal of
American Medical Association, 150:10, November 8, 1952, p. 967.
**Max Eilenberg, "Diabetic Complications without Manifest Diabetes,"
Journal of American Medical Association. 183:11, March 16, 1963, p. 930.
^George J. H&rawi, "Treatment of Diabetes," Journal of American
Medical Association, 181:12, September 22, 1962, p. 1064.

8
regimen.

10

On interviewing diabetic patients, Stafford found that the major

reason given for their not following their diabetic program was that the
11
instruction was inadequate or didn’t seem important.
Since the patient’s participation in the control of his disease is
so essential, the patient must be furnished with enough knowledge to help
12 The course of the disease
him understand the significance of his role,
and his health rests mainly on the patient's understanding of the disease
and its treatment and the care and persistence with which he carries it out.
Joslin stated that "those who know the most, conditions being equal.
can live the longest," and those who follow the treatment the most carefully live the most comfortable lives, ^

Lawrence said "the training of

the diabetic in his life-long creed is the most important part of his treatmeat.

Most other authorities agree that the education of the diabetic

^Daniel B. Stone, "A Study of the Incidence and Causes of Foot
Control in Patients with Diabetes Mellitus," American Journal of Medical
Science, 241:437, April, 1961.
^Huth Yvonne Stafford, "A Study of Patients with Recently Diagnosed
Diabetes to Ascertain Extent of Utilisation of Instruction," (unpublished
Master’s thesis, Lonta Linda University, Loma Linda, California, 1963),
p. 40.
12
Helen and Joseph Rosenthal, Diabetic Care in Pictures, Phila
delphia: J. B. Lippincott Company, 1953, p. vii.
13R. D. Lawrence, The Diabetic Life, Philadelphia: The Blakiston
Company, 1947, p. 187.
^Elliot P. Joslin, Diabetic Manual, Ninth edition, Philadelphia:
Lea and Febiger, 1953, pp. 14 and 21.
^Lawrence, oj>. cit.

13
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patient is a vital facet of medical care. 16, 17, 18
Psychological Aspects of Diabetic Control
Knowledge about diabetes does not seem to be the whole answer.

In a

study on 40 diabetic patients, Thalen found no significant difference in
the amount of information about diabetes between the well-controlled and
poorly-controlled groups. 19
Stone in his study found that of 83 patients thought to be poorly
controlled because of the lack of knowledge about their disease, 40 of them
remained poorly controlled after instruction.

In the same study 37 patients

were thought to be having some problem with control because of emotional
difficulties.

After psychiatric treatment eight were considered in good

control and fifteen were more successful than previously.

They noted that
20
those who improved in emotional health achieved better control.
Hinkle and Wolf suggested that many diabetic persons in their studies
were people who ate more food when tense, lonely, sad, or bored,

Thus these

same people found their diabetic diets intolerable, cheated, and deceived
21
both themselves and their physicians.

^Alexander Marble, "Diet and General Care," Diabetes, Robert H.
Williams, editor, New York: Paul B. Hoeber, Inc., I960, p. 451.
l7S. B. Beaser. "Teaching the Diabetic Patient," Diabetes, 5:149,
1956.
1R

Floyd Rogers and Ruth M. Leverton. Your Diabetes and How to Live
With It, Lincoln, Nebraska: University of Nebraska Press, 1953, p. 25-26.
19Janice F. Thalen, 'The Relationship of Patient’s Knowledge of
Diabetes Mellitus to Control of the Disease," (unpublished Master’s thesis
the Ohio State University, Columbus, Ohio, 1957).
20 Stone, op. cit., p. 439.
"^Lawrence E. Hinkle, Jr. and Stewart Wolf, "Importance of Life Stress
in Course and Management of Diabetes Mellitus," Journal of the American Med
ical Association, 148, 7:520, February 16, 1952.
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They also noted that stressful life situations could lead to meta
bolic changes which could have important effects on the diabetes.
dejection, and loneliness could cause ketonemia.

Anger,

During periods of anger

the patients would show increased glycosuria and diuresis even in periods
of normal blood sugar, and during periods of relaxation and security the
patient would be without symptoms of polyuria, polydipsia, inspite of
22
hyperglycemia and increased glycosuria.
In studying poorly controlled patients they noted that the episodes
of ketosis and coma frequently occurred in settings of interpersonal stress.
These patients responded to these conflicts with physiological adaptations
and changes in overt behavior which affected their diabetic control.

During

periods of resentment, rebellion, and hopelessness they stopped their insulin,
ate too much, stopped eating, or exposed themselves to infection.

This

behavior under stress was so similar in so many patients to suggest that
these psychological manifestations could be considered symptoms of diabetes. 23
Hinkle, in talking about the treatment of diabetes, suggests that
more important than what diet to prescribe is whether the patient will follow
,,24
This could be applied
any diet. "The patient is not a passive furnace.
to diabetic patient education also.

In order to be effective any teaching

program needs to take into account the psychological aspects of patient
behavior.

22 Ibid., p. 516.
23Ibid.. p. 520.
^Lawrence E. Hinkle, Jr., "Customs, Emotions, and Behavior in the
Dietary Treatment of Diabetes,” Journal of the American Dietetic Associa
tion. 41:341, October, 1962.
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IX.

TYPES OF DIABETIC EDUCATION IN COMMON USE

Education of the diabetic patient may take many forms.

For many

patients the main source of information may be the incidental instruction
given by the various persons while caring for him.

Often patients may be

given pamphlets or books to read for their information;

however, the full

potential of this method of teaching is not realized because often the
material is above the reading skill of the patient. 25

These types of

instruction also rarely provide for any method of evaluating how much the
patient has learned.
One common method of teaching is the group method.

Tills form of

A number of patients may be taught at the
26
Matsumoto found
same time, thereby saving time and personnel effort.
teaching has many advantages.

in group teaching sessions that the patients helped to teach each other.
They were able to profit from the experiences of others, and actually
27
Herskowitz found
improved in their diet patterns and laboratory tests.
that group classes aided mental hygiene.

The diabetic patient met others

like himself, who were living and coping with the sane problems and fears.
The group experience helped break down a feeling of isolation and gave the
28
patients a sense of belonging.

25 Randolph S. Thrush and Richard R. Lanese, ’’The Use of Printed
Material in Diabetes Education,” Diabetes. 11:2, March-April, 1962, p. 136.
^Joseph H. Pratt, "Principles of Class Treatment and Their Applica
tion to Various Chronic Diseases,” Hospital Social Service. 6:403, 1922.
^Eleanor Matsumoto, "Group Teaching of Diabetic Patients in Hawaii,"
Hawaiian Medical Journal. 11:4, March-April, 1952, p. 241.
^Herbert Herskovitz, "A Psychiatrist*s View of Diabetes Hellitus,"
Journal of the American Dietetic Association, 12:44, May, 1936.
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Group teaching has some disadvantages which limit its usefulness.

It

requires personnel with the time and ability to plan and to teach a group.
It is not a flexible method of teaching.

Very little allowance can be made

for individual differences in intelligence, education, interest, motivation.
29
and for individual needs.
A relatively new method of teaching called programmed instruction has
been studied as a way to meet some of the needs of diabetic patient education.
It can be used in individual and group teaching situations, and its use will
not require additional personnel or time.

This method will be discussed in

detail in the next section.
III.

PROGRAMMED INSTRUCTION

Programmed instruction is an adaptation of a form of teaching based
on the tutorial method.

The pupil is presented instructional material

broken down into a series of short steps which have been organized into a
logical step by step sequence,

Frequent responses are required to the

questions or problems posed in the material; and immediate feedback informs
the student as to whether his response was correct or not.

The student

determines his rate of progress through the material according to his needs
30
and capabilities.

Irving Goldberg, "An Introduction to Programmed Instruction,"
Applied Programmed Instruction, ed. Stuart Margulies and Lewis D. Eigen,
New York: John Wiley and Sons, Inc., 1962, p. 15.
30A. A. Lumsdaine and Robert Glaser, Teaching Machines and Program
med Learning, Department of Audio-Visual Instruction, National Education
Association, 1960, pp. 5 and 6.
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Development of Prograiamed Instruction
A modern adaptation of the tutorial method of teaching was developed
by $. L. Fressey at Ohio State University in 1924 when he developed a
teaching machine.

However his machine was not widely accepted and it was

forgotten until B. F. Skinner reawakened interest in the method in 1954.^
Skinner*s application of the principles of learning derived from the
findings of modern experimental psychology in the development of programmed
instruction attracted widespread interest.
findings.

He based his work on two main

First, that the behavior of an organism could be controlled if

the consequences of that behavior were controlled.

In other words, he

could make a desired behavior reoccur by arranging a particular type of
consequence called a reinforcement.

A reinforcement usually means anything

that makes the behavior rewarding, such as food, the feeling of success,
accomplishment, etc.

In fact, he often found a significant change in

behavior after one reinforcement.
Second, he found that he could maintain the desired behavior at a
given strength as long as desired by manipulation of the reinforcement. 32
With the use of these new methods of shaping behavior he developed
the method of teaching called programmed instruction.

Using this method

a student could master a complex body of knowledge, which had been separated
into its smallest components, by having his responses to each successive
step reinforced or not reinforced according to the appropriatness of the
response. 33

^Goldberg, op. cit.
32
B. F. Skinner, "Science of Learning and the Art of Teaching,"
Harvard Educational Review. 24, 2:86, 1954.
J33 Jerome P, Lysaught and Clarence M. Williams, A Guide to Program
med Instruction. New York: John Wiley and Sons, Inc., 1963, p. 8.

14
Characteristics of Programmed Instruction
Programmed instruction as used today has the following characteristics.
First, it requires the active participation of the student and is based on the
principle of learning which states that learning takes place 3310st rapidly
if the student is actively engaged with the subject matter.

Programmed learn-

ing requires an overt response from the student before he can go on to the
34
next step.
Second, the material is presented in small steps and is carefully
arranged in terms of what the learner already knows.

In order to master a

particular step the learner does not need to refer to earlier or later
This is based on the principle that learning is most effective
35
if the subject matter is organized in a logical order.

material.

Next, immediate feedback confirms or corrects a response as soon as
it is made.

The response is reinforced if it is correct and if wrong,

corrected before new material is presented.

This prevents building new

knowledge on a faulty foundation and also prevents the accumulation of
This is based on the principle that learning takes place most

errors.

rapidly if knowledge of results is given immediately after each response.

36

Fourth, based on the principle that since learning takes place in
the individual, the learning situation should be designed so that the
This encourages each student to work
37
at a rate comfortable to him and permits pauses for reflection.
learner may proceed at his own pace.

/

j. Carr, "A Review of the Literature on Certain Aspects of
Automated Instruction,” Programmed Learning; Theory and Research, ed.
Wendell J. Smith and J. William Moore, Princeton, N.J.: D. Fan Nostrand
Company, Inc • * 1962, p. 57-80 and Donald Cook and Frances Mechner,
“Fundamentals of Programmed Instruction," Applied Programmed Instruction,
ed. Stuart Margulies and Lewis D. Eigen, New York: John Wiley and Sons,
Inc., 1962, p. 3-5.
35 Ibid.

36Xbid.

37Ibid.
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Last, the programs are designed so that students can work through a
program with few if any errors.

Error-free learning is simpler and improves
morale, motivation, and retention. 38 It provides a feeling of success and a
39
knowledge of the capability to progress successfully.
In comparing the conventional lecture method of teaching with pro
grammed instruction, it has been found that the lecture method by its very
nature results in a passive student group who have few, other than covert.
opportunities to make responses to the material.

Thus the teacher is unable

to recognize and reinforce desirable behavior or to correct errors at the
time they occur.

The teacher is also hampered in his attempts to recognize

individual differences in intelligence, motivation, and attention.

Program

med instruction demands immediate overt response and provides teaching, testing, and correction with each step.

The student works through the material

himself and at his own pace, thus freeing the instructor for other activities.

40
Hughes, in comparing programmed instruction with regular classroom

teaching, found that the experimental group using programmed Instruction
required 27 per cent less time to cover the subject matter and learned 10 per
41
cent more than the regular classroom group.
Type of Programmed Instruction
Programmed instruction can take many forms.

The program may be pre-

sented on a complex electronic machine or in a programmed textbook.

38
41

Ibid.

39

Goldberg, op. cit.

40

The

Ibid.

J. L. Hughes, Programmed Instruction for Schools and Industry.
Chicago: Science Research Associates, 1962, p. 45.
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material to be learned may also be programmed by two different methods.

The

methods are called linear and branching.
Teaching Machines versus Programmed Books.
between the proponents of either method.

There is controversy

Programmed instruction can be used

in many types of teaching machines.

The programmed textbook is actually the

simplest type of teaching machine.

The book does not have some of the advan-

tages of the other teaching machines.

Xt is not *’cheat-proof. ”

The student

can circumvent the learning process by looking ahead to the correct answer
before he has formulated his own.

He can skip some of the material.

He can

also work through the program incorrectly if he does not understand the
directions.^

Xnspite of these drawbacks studies that have compared pro

grammed textbooks with other types of teaching machines have shown the books
to be equally effective.

A book also has the advantages of being easily

portable and not subject to costly repairs.*^
Linear and branching programming.
developed by Skinner.

Linear is the type of programming

The material is presented in small steps.

In each

frame the student is asked to complete the thought by writing the answer in
the blank provided.
was correct.

He then moves on to the next frame to see if his answer

The student works through the program step by step and may be

faced with the same idea many timesf presented in different ways.
Branching is a type of programming developed by Norman Crowder.
material is presented in larger units than in the linear type.

Usually one

42Leo S. Goldstein and Lassar G. Gotkin, "A Review of Research:
Teaching Machines vs. Programmed Textbooks as Presentation Modes,” The
Journal of Programmed Instruction. 1:1, 1962.
43Ibid.

The

17
page will cover one unit.

The pages are numbered in sequence but the

material is assigned to pages randomly.

At the end of each page the student

is presented with a multiple choice question.
page to which he will turn.

His choice will determine the

If he is correct the page to which he turned

will continue by presenting additional material.

If he is incorrect the

page to which he has turned will Inform him of his error, correct it, and
ask him to return to the previous page and select another answer.
In the linear type of programming, every student works through each
step of the entire program.

The branching type of program is more flexible.

It allows the better student to skim over some areas and advance to more
difficult material.

The slow learner may be given supplementary material if

necessary for mastery of a concept.
IV.

44

PROGRAMMED INSTRUCTION IN DIABETIC EDUCATION

Many diabetic patients who need instruction often do not get it or
have to be satisfied with poor or haphazard instruction because of the
lack of time or preparation on the part of the personnel caring for them.
The advantages of programmed instruction seems to offer a new way to meet
the needs of diabetic education.

The method is known to be effective and

convenient in a variety of other fields.

Use of programmed instruction

would reduce the professional time needed for patient teaching and could be
used in a variety of settings for a variety of patients. 45
In attempting to meet these needs the United States Public Health
Service, in cooperation with the American Diabetic Association and the

^William A. Deterline, An Introduction to Programmed Instruction,
Edgewood Cliffs, New Jersey: Prentice-Hail, Inc., 1962, p. 43.
45
Glen W. McDonald, MA New Dimension in Health Education,'* Nursing
Outlook. 12, 6:46, June, 1964.
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American Dietetic Association developed a program of instruction on diabetes
and its care. 46

The program developed was on a filmstrip and was designed

to be used with the Mark II Auto-tutor.
In testing the program, no relationship was found between the amount
of learning gained and the variables of age, intelligence, and reading skill.
The patients ranged in age from 11 to 81 years, in intelligence quotient
from 60 to 154, and in reading skill from the second grade to college, but
all learned an equal amount of new knowledge.

The only difference was that

the aged and the low level reader took more time in getting through the program and made more errors.

On the average, the patients completed the program

in two hours with the shortest time one and a half hours and the longest time
five hours.

On completion of the program all patients thought that it was

valuable and recommended its use. 47
V.

SUMMARY

The comfort of the diabetic patient and the progress of his disease
can depend on the amount of control the patient is able to attain over his
disease.

To attain good control the patient must be taught about the disease

and his role in its care, and be helped to accept his responsibility.

Thus

diabetic patient education is an important part of the treatment.
Good instruction takes time and preparation so that the patient often
has had to be satisfied with only meager knowledge.

Information regarding

programmed instruction was reviewed as a potentially efficient method of
teaching these patients,

This method has been found to be effective and

convenient in a variety of settings,

It also would not take any additional

time or effort on the part of the professional personnel caring for the
patient.

46

Ibid.

t ***
McDonald and Kaufman, op. cit., p. 212.

CHAPTER III
METHODOLOGY
The experimental method was used to test the effectiveness of a
programmed textbook on diabetes as a method of teaching diabetic patients
at home.

This chapter gives a description of the steps which were taken

in order to conduct the study.
I.

PRELIMINARY STEPS

Preparation of the Programmed Textbook
The program on diabetes and its care as developed by the United
States Public Health Service was on a filmstrip designed to be used in a
48
The
Mark II Auto-tutor, a teaching machine designed by U.S. Industries.
writer requested a copy of the program.
granted.

Permission to use the program was

See Appendix A.

The copy received was prepared in textbook form,

Each page of the

textbook carried on it the material presented on one frame of the filmstrip.

There were 185 pages with the information presented by the branch-

ing type of programming,

The text was typed and duplicated by the "ditto1*

process and placed into notebooks with light grey, orange, blue, or yellow
covers.

It was hoped that the colors would make the textbook look less

formidable, since it was quite heavy.

^McDonald, op. cit., p. 46.
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Selection of Methods of Evaluation
Several methods of evaluation were used,

A test on diabetic informa*

tion was used to ascertain the amount of knowledge the patient had about
diabetes before and after the programmed instruction.

Also an intelligence

test and a reading test were used to screen the patients.
Pre-test and Post*test for knowledge about diabetes.

The test which

had been designed by the O.S.P.H.S. was used as a basis for developing an
evaluative tool.

Only the first section of their two-part test was used.

This was done to shorten the test and make it more usable in the limited
time available for testing.

Ten writer-made questions were added.

These

questions were designed to test patient behavior when faced with certain
situations.
The tests covered all areas considered essential knowledge for dia49
It had sixty questions covering aspects of diabetic
betic patients.
concern such as diet» urine testing, action of insulin and other hypo
glycemic agents, technique of insulin injection and sites for it, care of
the syringe and insulin, symptoms of hypoglycemia and uncontrolled diabetes.
care of the feet, and what to do in acute diabetic emergencies.
questions were the same on both tests.
sequence of the items.

The

The tests differed only in the

See Appendix B.

The test was given to a group of students of nursing who had just
completed the first year of an associate degree program and to a group of
graduate students majoring In nursing.

This was done to see if a difference

in knowledge about diabetes would make a difference in the test scores, and

49 George J. Hamwi, "Treatment of Diabetes,” Journal of the American
Medical Association. 181, 12:1064, September 22, 1962.
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to see if the test questions were easily understood, if the directions for
the test were adequate, and to estinaate the time necessary to complete the
test*
The mean of the score of the graduate group was six points higher
than the mean of the beginning group.

The mean for the undergraduate

group was 79 per cent with a standard deviation of 7.2 per cent and the
mean of the graduate group was 85 per cent with a standard deviation of 7.5
per cent.
test items.

The students did not seem to have any difficulty with any of the
They suggested that the test needed more explanation with more

emphasis placed on the fact that only one answer should be chosen.

The

group also suggested that the first question of the pre-test be placed later
in the test as it was difficult.

The suggested revisions were made.

The

average time needed to complete the test was 14 minutes for both groups.
Tests for screening.

The Slosson Intelligence Test was selected for

screening the patients for intelligence.

It is a brief oral intelligence

test which is administered individually.

The test included items on vocab

ulary, mathematical ability, reasoning, and memory, immediate and delayed.
The test was selected because it was short and easy to administer and score.
It has a high reliability coefficient of .97 on a test-re-test Interval of
two months and a high validity coefficient of .95 when correlated with the
Stanford-Binet. Form L-M. 50
The Slosson Oral Reading Test was used to determine the reading level
of the patients.

It is also administered individually and is based on the

ability to pronounce words at different levels of difficulty.

It has a

50Richard L. Slosson, Slosson Intelligence Test for Children and
Adults. East Aurora, New York: Slosson Educational Publications, 1963, p.v.

22
validity coefficient of .96 when correlated with the Standardized Oral
Reading Paragraphs and a reliability coefficient of .99 on a test-re-test
interval of one week.

This test is also short and easy to administer and

score. 51
Selection of Facilities

•mm... .. I............................ ................. ......................................................................

The Metabolic Clinic at the Los Angeles County General Hospital Clinic
and the Lipid Clinic at the White Memorial Clinic were initially selected
for the study.

These clinics were selected because it was felt that (1) the

medical treatment in both clinics would be similar since they are both under
the direction of the same physician, (2) the patients were seen at intervals
of approximately four weeks which allowed for the retesting of the subjects
within a four week period, (3) each clinic had a classroom and several small
offices where the patients could be screened and tested.

Later when the

number of patients available for the study in the Metabolic and Lipid Clinics
was smaller than expected, several patients seen in the General Medicine and
Admitting Clinics at the White Memorial Hospital were also included.
Permission to conduct the study in the Lipid and Metabolic Clinics
was granted by the physician in charge.

Permission to use the General Medi

cine and Admitting Clinics was granted by the director of nursing service
in the White Memorial Clinic.
Selection of Patients
All patients seen in the selected clinics from June 19 to July 15
who met the following criteria were included in the study: (1) they were
able to read English at a proficiency of at least the second grade as

51 Richard L. Slosson, Slosson Oral Reading Test.
New York: Slosson Educational Publications, 1963.

last Aurora,
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measured by the Slosson Reading Test, (2) had an intelligence quotient of
at least sixty on the Slosson Intelligence Test, and (3) would be returning
to the clinic within four weeks.
Division of Patients Into Two Groups
All patients coming to the clinics during the first two weeks of the
study who met the criteria for selection were included in the experimental
group.

The patients coming during the second two weeks were included in

the control group.

In this way it was hoped that the patients in the two

groups could be kept separate.

This was done because the clinic at times

had the characteristics of a social club.

These patients had been coming

to the clinic for many years and had many friends among the other patients.
By this separation it was hoped that a patient in the experimental group
would be prevented from sharing his programmed textbook with a friend in
the control group.
II.

CONDUCTING THE STUDY

The Patients participating in this study were all volunteers.

They

were told that a study was being done in the clinic to see how much the
patients at this clinic knew about diabetes and that they would be given
some tests.

Before administering the tests, the following information was

obtained from each patient; (1) name, (2) address, (3) phone number, (4) age,
(5) amount of education, (6) duration of diabetes, (7) type of previous
diabetic education.
Each patient was given a battery of three tests, the Slosson Intelli
gence test, the Slosson reading test, and the pre-test on diabetic information.

If their IQ was above sixty and their reading level above the second

grade, they were then included in the study.

Two patients whose IQ*s tested
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below sixty were eliminated.

Two other patients had to be discontinued at

this point, one, an eighty year old woman, became upset and said that the
items on the intelligence test were giving her a headache, and the other.
a sixty year old woman, thought the pre-test was too long and refused to
answer any questions beyond the first page.
After testing, the experimental group was given the programmed text
book to read.

A brief explanation as to how the textbook was to be studied

was given, and then the patient was given an opportunity to try the first
few pages to see if he understood the directions.
difficulty.

Host of them had little

The patients were told that it was very important that they

read the book because they were testing the book to see if it was a good
way to learn about diabetes.

They were also told that they were to return

the book at the next clinic visit when the researcher would be seeing them
again.
The patients in the control group were thanked for their help and
told that they would be seen again at their next clinic visit.

Several of

the patients on hearing that they would be seen again said that they were
going home to study, because they did not know the answers to many of the
questions and wanted to do better on the next test.

A few patients wanted

to know their test scores but were told that they would be told after the
second test.
At the time of the next clinic visit, which ranged from two to four
weeks later, the patients in both groups were given a post-test on diabetic
information.

The experimental group was asked if they had completed the

book and if they had any comments on the book itself.
Several patients cancelled or failed their return appointments.
this occurred, a home visit was made.
home.

When

These patients took the post-test at

25
The scores of the pro-test and the post-tests were then compared to
see if there was any difference in the test scores and to see if the scores
of the experimental group showed a greater gain,

the test scares were also

correlated to see if there was my relationship with these scores and
patient characteristics described In the next chapter*

m. smtiAHY
This study was an attest to test the effectiveness of a prograsssaed
textbook as a method of teaching diabetic patient® at home.

A progrmamd

filmstrip on diabetes prepared by the United States Public Health Service
was made into textbook form and used for the study.

All patients who

attended the selected clinics from June 10 to July 15 who met the criteria
were included in the study.

They were divided into two groups.

Each

group was given a pro-test regarding knowledge of diabetes which had been
revised by the researcher.
textbook to read at home.

The experimental group was given the programmed
At the next clinic visit the subjects from both

group® were again tested for knowledge by use of a post-test.

The test

results of each group were then compered and correlated between groups and
with individual patient variables.

CHAPTER IV
ANALYSIS AND INTERPRETATION OF DATA
This chapter will present the data gathered, its treatment.
significance, interpretation, and conclusions.
I.

COMPARISON OF GROUP VARIABLES

A study of the characteristics of the patients in each group indi
cated that the groups were similar.

Thirty-seven patients were included

in the study, nineteen in the control group and eighteen in the experimental
group.

There were sixteen women and three men in the control group and

thirteen women and five men in the experimental group.

The mean age for

the experimental group was 55.8 years compared to 60.9 years for the control
j

group.

The experimental group had had diabetes for a mean duration of 12.1

years.

There was a mean duration of 13.2 years for the control group.
TABLE I
COMPARISON OF GROUP VARIABLES

Variable
Age
Duration of Diabetes
IQ
Reading Level . . . .
Years of Education . .

Experimental Group
Mean
S. D»

Control Group
S.D.
Mean

55.8
12.1
99.1
8.2
10.1

60.9
13.2
94.1
8.5
9.4

years
years
points
grades
years

11.7
3.1
19.55
3.8
.73

years
years
points
grades
years

15.8
8.1
14.6
.97
3.2

The mean intelligence quotient for the experimental group was 99 com
pared to a mean intelligence quotient of 94 for the control group.
26

The
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standard deviations were 19.55 and 14.8 respectively.

The mean reading

levels were 8.1 grades with a standard deviation of 3.8 for the experimental
group and 8.4 grades with a standard deviation of .97 for the control group.
The patients in the experimental group attended school for an average of 10.1
years and those in the control group for an average of 9.4 years.

This

information would indicate that the abilities of the two groups to read and
learn from the programmed text were comparable.

The data and its signifi-

cance are summarized on Table II.
TABLE II
COMPARISON OF SIGNIFICANCE OF SELECTED MEAN VARIABLE
SCORES BETWEEN THE WO GROUPS

Variable
IQ
Reading Level
Age
Source of Previous Diabetic
Education ••••••••
Years of General Education .

Score difference
between the two
groups

T value

4.94
.33
5.12

.885
.916
1.125

no
no
no

.21
.74

.538
.988

no
no

Significant at
1 per cent
level

Each group had apparently had a similar previous background of infermation regarding diabetes.

Of the experimental group, four claimed to have

had no previous formal teaching aside from the incidental teaching done by
the personnel caring for him in the clinic.

Three had gained some of their

knowledge from books and pamphlets, one had attended classes for diabetics.
and ten had both attended classes and read books for their information.

In

the control group, two had not made use of any formal source of information.
five had read books for their information, two had attended some classes.
and ten had attended both classes and read books about diabetes.
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Both groups contained persons from backgrounds that differed in
opportunities to become familiar with the English language used in the
program.

Of the subjects in the experimental group, one was Mexican, five

were negro, nine were Caucasian, and three from other language backgrounds.
The control group consisted of one Mexican, ten negroes, seven Caucasians
and one of another background.
II.

PRESENTATION OF TEST DATA

The pre-test scores of both the control and experimental groups were
comparable.

The pre-test scores of the experimental group ranged from 10

to 55 items correct out of sixty questions.
with a standard deviation of 12.92.
to 54 with a mean of 39.3.

The mean for the group was 38.4

The control group range was from 26

The standard deviation for this group was 6.7.

A comparison of the group means showed no significant difference in know
ledge about diabetes at the beginning of the study.
Both groups apparently gained more information about diabetes.

They

both achieved higher mean scores on the post-test than on the pre-test.
The post-test scores of the experimental group ranged from 21 to 58 with a
mean of 44.6.

The post-test scores of the control group ranged from 24 to 52

with a mean of 41.6.

The standard deviations were 11.9 and 7.6 respectively.

The means of the difference between the two tests revealed that the
experimental group gained more information about diabetes than the control
group.

The difference between the pre-test and the post-test scores for the

experimental group ranged from -1 to

12 with a mean of

6.39.

The control

group difference ranged from a -6 to

10 with a mean of

2.73.

The standard
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deviations were 3.4 and 4.7 respectively.
significance with the sign test.

The differences were tested for

This test enumerates the proportion of

patients who achieved higher scores on the post-test than on the pre-test.

TEST III
COMPARISON OF RAW TEST SCORES OF THE TWO GROUPS

Tests
Pre-test scores
Post-test scores
Difference

Experimental Group
S.D.
Range
Mean

Control Group
Mean
S.D.
Range

38.4
44.6
6.4

39.3
41.6
•*•2.73

12.9
11.9
3.4

10 * 55
21 - 58
-1 - 4*12

6.6
7.6
4.7

26 - 54
24 - 52
-6 +10

It is based on the hypothesis that if the gain shown by some patients on
their scores was due merely to chance, an equal number of patients would
show a loss in their scores. 52

The sign test indicated that the difference

between the test scores was not significant in the control group and was
significant to the 5 per cent level in the experimental group.

The z-scores

were 1.61 and 3.97 respectively.

52 George H. Weinberg and John A. Schumaker, Statistics, An Intuitive
Approach. Belmont, California: Wadsworth Publishing Company, Inc., 1962,
p. 297.
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The mean of the difference between the pre-test and the post-test
was 3,66 points higher in the experimental group than in the control group.
With a t-value of 2.80 this difference in means was significant to the 1 per
cent level on the t-test.

These findings support the hypothesis that pro

grammed textbooks can be used effectively as a method of teaching diabetic
patients at home.

The data are summarized on Table IV.
TABLE IV

COMPARISON OF SIGNIFICANCE OF MEAN PRE-TEST AND POST-TEST SCORES
AND THE MEAN DIFFERENCE BETWEEN THE TWO TEST SCORES
BETWEEN THE TWO GROUPS
Difference between
the two groups

Test
Pre-test . ...................... .
Post-test . ......................
Difference between the
pre- and post-tests . .

III.

.88 points
2.97 points
3.66 points

T Value

Significance at
1 per cent
level

.259
.897

no
no

2.80

yes

CORRELATION OF VARIABLES WITH TEST RESULTS

Correlation Studies were done between patient variables and the preand post-test scores.

This was done to see if there was any relationship

between these patient characteristics and the amount of knowledge about
diabetes the patient had at the beginning of the study and the amount gained
as the result of reading the program.

The correlation studies included data

from both groups.
The patient variables correlated were the intelligence quotient.
reading level, pre-test and post-test scores, the difference between the
two scores, the age, the duration of the diabetes, the type of previous
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diabetic education, the patient"s language background, the patient's relia
bility index, and whether the patient completed the programmed textbook.
Many interesting relationships were noted,

With an N of 37, values

of r above ,325 were significant at the five per cent level and values of
r above .418 were significant to the one per cent level,

The correlation

between intelligence quotient and pre-test scores was .467 and post-test
scores was .450.

The r between reading level and pre-test score was .478

and post-test scores was ,347.

The patient with higher intelligence and

reading ability was more apt to achieve higher scores in both the pre-test
and post-test.

This subject was also more apt to be younger than most of

the group as indicated by a negative r value of -.353 with the pre-test
score and -.439 with the post-test score.

Years of general education cor

related with the pre-test score with an r of .489 and with the post-test
scores with an r of .433 indicating that the patient with more education
was more apt to achieve higher test scores.
However no significant correlations were noted between these variables
of intelligence, reading level, age, years of general education, and the
difference between the pre-test and post-test scores.

The r between each

of these variables and the difference between the two tests was -.041,
-.312, -.250, and -.135 respectively,

These results indicate that though

the younger patient with higher intelligence, reading level, and with more
years of general education may have achieved higher test scores on the pre
test and consequently on the post-test, this patient did not necessarily
obtain a larger percentage of new knowledge than any other patient.
The test scores were correlated with the length of time the patient
had diabetes.

The duration of the disease was calculated from the time the

patient was first diagnosed.

The r was .266 which was not significant.
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Ho relationship was noted between the number of years the patient had dia
betes and the amount of information about diabetes the patient had at the
beginning of the study.
The variable termed ’’type of previous diabetic education" was an
attempt to determine the main source of the patient’s information about
diabetes before the study.

One point was scored if the patient claimed no

other source of information except the incidental teaching done by the personnel caring for him.

Two points were scored if the patient also read

books and pamphlets, three points, if the patient attended diabetes school.
and four points, if the patient had both attended classes and read for
An r of .169 was obtained between this variable and the pre

information.
test score.

The source of previous information seemed to have little

relationship to the amount of diabetic information the patient had before
reading the program.
Neither was any relationship noted between the post-test scores and
the source of the previous information.
these two variables.

The value of r was .227 between

The interest and motivation evidenced by the different

sources sought by the patient to gain diabetic information did not seem to
affect the amount of knowledge gained by the patient by reading the program.
Some relationship appeared between the language background of the
patient and whether or not the patient completed the book.

The patient was

scored four points if his cultural background was mainly Caucasian American,
three points if of Negro background, two points if of another background
other than the two above, and one point if of Mexican background.
relation coefficient was .390 between these two factors.

The cor-

The patient of

Caucasian American background was more apt to complete the book than any
other patient.

This may have been due to a greater familiarity with the
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written English language although no relationship appeared between the
language background and the reading level.
The subject with a Caucasian American background was more apt to have
taken greater advantage of the different sources of diabetic information
than any other patient.
these two factors.

A correlation coefficient of .329 appeared between

This may also be due to the fact that most of the sources

available use the English language.

However, the above two relationships

probably have other cultural implications.
The reliability index showed no relationships with either the pre
test scores, post-test scores or the difference between the scores.

The

values of r between these variables with the reliability index were -.028,
-.091, and -.157 respectively.

The reliability index was suggested by the

physician in charge of the clinics and was a measure of the patient*s
dependability in following his regimen.

The reliability index will be dis

cussed in more detail later in the chapter.
IV.

RELATIONSHIP OF SCORES TO BEHAVIOR

The amount of knowledge the patients had about diabetes did not always
make a difference in their behavior.

For example one patient, an extremely

obese woman, received the highest pre-test and post-test scores.
well informed on all aspects of diabetes and its care.

However she seemed to

have difficulty following her diet and losing the excess weight.
fasting blood sugar was 205 mgm. per cent.

She seemed

Her mean

At her later clinic visit, the

fasting blood sugar was 310 mgm. per cent, her diabetes was out of control
and remained out of control for several weeks.

She claimed that it was due

to a small infection in her finger, which healed and seemed to be causing
her no problem.
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A man, who got a pre-test score of 43 points and a post-test score
of 51 out of a possible 60 points, said that he had found the programmed
textbook very interesting and had learned a lot from it.

At his scheduled

return visit, he was unable to take the post-test because his eyelids were
swollen shut.

He seemed to have a severe infection around his eyes.

When

asked how long he had had this problem and what he had done for it, he said
that this problem had started about a week ago and had been like this for
the last three days.

He had not sought medical care because he knew that

he was due to come to the clinic the next week.
due to his bad kidney.

He thought it was probably

This patient had finished the programmed instruction

on diabetes and its care and later answered the questions on what to do in
This information did not lead him

case of infection or illness correctly.
to seek prompt medical attention.

The test results were correlated with a patient reliability index.
This index was suggested by Dr. Cochran, physician in charge of the clinics,
as an index of the patient's behavior.

The following factors were considered

in making up the reliability index: (1) the patient's ability to follow a
prescribed diet as evidenced by his blood sugar and weight, (2) the patient's
ability to follow instructions in bringing in requested specimens or in keep
ing records such as daily urine sugar and acetone levels, (3) patient's faith
fulness in taking prescribed medications.

At each visit every patient is

given a counted number of pills or a measured amount of insulin sufficient
to last the patient until the next clinic visit.

He is asked to bring his

medications with him each time so they may be counted, (4) the patient's
faithfulness in meeting clinic appointments.

If the patient is unable to

come, it is noted whether the patient cancelled the appointment and made
another one, or simply failed to appear.

All these factors as well as the
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patient’s behavior in the clinic were considered in the reliability index*
There seemed to be no correlation between the test scores and the reliability score*

The amount of information the patient had about diabetes

seemed to make no difference in his overt behavior.
V.

DISCUSSION

Some of the problems encountered during the study possibly could
First was the fact that

explain the lack of more significant findings.
only 37 patients were included in the study.

Fewer patients met the criteria

for inclusion in the study than was originally thought.

Some of them were

unable to see well enough to read a book, and others refused to take part in
the study because they did not feel well enough.
Second, five of the patients in the experimental group did not complete the book and three did not read the book at all.

One patient admitted

putting off reading the book until the night before the return visit because
the book looked nso thick”.

One man said that because he did not take

insulin he did not read the section on insulin.
have time to read the book.

Another said that he did not

One woman said that reading made her nervous.

One patient had misunderstood the directions on how to read the book and
could not work through the program until further help was given.

This pro-

grammed textbook probably would be more effective if the environment could
be more closely controlled.

Just sending the book home with the patient

does not appear to be the most effective use of the book.
Another factor which could account for the lack of greater differences
between the results of the experimental and control groups was the interest
aroused in the control group by the pre-test.

Some of the patients in the

control group said that the questions made them realize how little they
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really knew about diabetes.

They said they were going home to study and

several had questions they were going to look up as soon as they got home.
On their return visit, several patients said that they had read a book on
diabetes they had at home.
These and many other factors such as the short time available for the
teaching, and the patient's motivation and interest probably affected the
But these factors are not unique to this study and

results of this study.

would probably affect the results of any similar study.
VI.

SUMMARY

The pre-test scores of both groups indicated that both groups had a
comparable amount of diabetic information at the beginning of the study.
The variables of each group were compared and they showed that the groups
were similar in their ability to read and learn.
The difference between the pre-test and the post-test was significant
at the 1 per cent level in the experimental group.

This finding supports

the hypothesis that a programmed textbook can be used to teach diabetic
patients at home.
The variables were correlated with the test results and they revealed
that factors such as intelligence, reading level, age, and years of general
education did not affect the amount of knowledge a patient gained from reading the textbook.

The language background of the patient appeared to influ-

ence the sources of information the patient had used for his previous
diabetic information.

It also seemed to determine whether or not the patient

would complete the book.
The patient's behavior seemed to have no relationship to amount of
information the patient had about diabetes.

Other factors probably influ-

enced the use the patient made of the information he had.

CHAPTER V
SUMMARY AND CONCLUSIONS
This chapter presents the summary of this report, and the conclu
sions and recommendations that have resulted.
I.

SUMMARY

No cure has been found for diabetes, a chronic metabolic disease.
This disease can only be controlled.

Nevertheless control can protect the

patient from many of the effects of the disease and can allow the diabetic
patient nearly as long and as comfortable a life as his neighbor,

But

control can only be achieved with the cooperation of the patient, since
many aspects of diabetic care concern intimate daily activities.
An important aspect of diabetic treatment is patient teaching,

The

intelligent cooperation of the patient can be gained only if the patient
understands the disease and its treatment, and his role in the treatment.
Teaching takes both time and qualified personnel,

In an attempt to meet

this need, the United States Public Health Department developed a teaching
program on diabetes and its care.
This study was done to test the hypothesis that this program on
diabetes and its care could be used in textbook form to teach patients at
home.

The experimental survey method was used.

The study was limited to

a two month period and to thirty-seven patients who had an IQ of at least
sixty and a reading level of at least the second grade as measured by the
selected tests.
Patients attending the Lipid Clinic at the White Memorial Hospital
38
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and the Metabolic Clinic at the Los Angeles County Hospital who met the
above criteria and would be returning to the clinic within four weeks were
included in the study.

They were divided into two groups.

The experimental

group was given the pre-test, asked to read the programmed textbook at home,
and again re-tested at their next clinic visit.
the two tests at successive clinic visits.

The control group was given

The tests consisted of 60

multiple-choice questions on all aspects of diabetic treatment.
The test results revealed that the patients in both groups knew a
comparable amount about diabetes at the beginning of the study,

The mean

for the experimental group was 38.4 items correct compared to 39.3 items
The experimental group gained a significant amount

for the control group.
of knowledge.

The mean in the number of points gained after reading the

program was 6.4 points for the experimental group compared to 2.7 points
for the control group.
Correlation studies were done between the test scores and the patient
characteristics of intelligence, reading ability, age, duration of the
disease, type of previous diabetic education, and years of general education.
The younger, more intelligent patient with greater reading ability and with
more years of general education achieved higher pre-test and consequently
higher post-test scores.

But these factors did not seem to have any rela

tionship to the net amount of information gained by the patient as the
result of reading the program.
able for any patient.

This method of teaching seemed to be suit

The language background of the patient seemed to

influence whether or not the patient would complete the textbook.

This may

be a factor in the boo^s future effectiveness in its present form.
The scores the patients achieved in their tests seemed to have no
relationship to their behavior.

A correlation of their test scores with
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a patient reliability index showed that the amount of knowledge the patient
had about diabetes seemed to make little or no difference in his overt
behavior.

Giving the patient information about diabetes seems to be only

a part of diabetes education.
II.

CONCLUSIONS

This study resulted in the following conclusions.
1.

The hypothesis was accepted.

A programmed textbook on diabetes

and its care can be used effectively to teach diabetic patients at home.
2.

Merely sending the programmed textbook home with the patient

with the instruction to read it is probably not the most effective use of
the program.
patients.

This method of teaching will not be equally effective for all

A great deal of the effectiveness will depend on the patient*s

motivation and interest in reading the program.
3.

Any effective teaching program must be aware of the total patient.

Just giving the patient something to read is not enough.
use the information.

He must be able to

The behavior of the patient toward his disease is not

always related to the amount of information the patient has.
III.

RECOMMENDATIONS

The following recommendations were made as to the use of the program
med textbook:
1.

Programmed textbooks on diabetes should be used as a method of

teaching diabetic patients.
2.

Programmed textbooks should be used as a part of a program in

diabetic patient education.
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3,

Prograramed textbooks should be used as the sole method of dia

betic teaching only when no other method of patient teaching is available.
4.

The programmed textbook should be made more attractive than the

form used in the study.
The following recommendations were made for further study in this
area of diabetic patient education:
1.

The effectiveness of programmed instruction as a part of a group

teaching program should be tested.
2.

Patients taught with a combination of programmed instruction and

group therapy on a long-term basis started soon after the diagnosis of
diabetes mellitus is made should be evaluated to ascertain degree of diabetic
control achieved.
3.

A study should be done to see if there is a correlation between

the patient*s attitudes about self, the amount of information the patient
has about diabetes, and the degree of control achieved.
4.

A study should be done to determine what is the basic minimum

amount of knowledge a diabetic patient must know to achieve control over
his disease.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
WASHINGTON Z5 , D.C.

PUBLIC HEALTH SERVICE

Refer to: DCDlD&A/l

BUREAU OF STATE SERVICES

May 28, 1964

Miss Helen Einorl
Graduate student in Nursing
Loma Linda University
10669 Anderson Street
Loma Linda, California
Dear Miss Emori:
We are happy to lend you a copy of the filmstrip “Taking Care
of Diabetes,"

We have mailed one to you, and it should arrive

within a week or two.

Please make whatever use you need of

it and then return it to us.
i*

As of this time, we have not developed exhaustive means for
evaluating the results of this program,
of a proposed test for this purpose,

•‘V

We are enclosing copies

We would, moreover, be

most interested in receiving a copy of the evaluation you make
of your study.
Sincerely yours.
\

✓
•NT

Jerome D, Niles, Jr • * Education, Information
Officer
Diabetes and Arthritis Program
Division of Chronic Diseases

APPENDIX B
DIABETIC INFORMATION
TEST GIVEN TO PATIENTS
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DIABETIC INFORMATION QUIZ
Circle the letter which will give the correct answer to complete the
statement. There is only one answer in each set.
1.

Some symptoms of insulin reaction are
a. nausea* lack of appetite, diarrhea
b. nausea, headache, fever
c. trembling, weakness, cold sweat

2.

Proper amounts of insulin can
a. allow you to eat anything you like
b. cure diabetes
c. control diabetes

3.

Diabetics who usually take insulin should take the insulin
a. as soon as they get up in the morning
b. before they go to bed
c. at the time that the doctor has worked out for each patient

4.

Tbs. is the abbreviation for a level measure
a. teaspoon
b. tablespoon
c. soup spoon

5.

The
a.
b.
c.

6.

If you start feeling very thirsty, drowsy, and develop a headache,
nausea, vomiting, and frequent urination, you would first
a, test your urine for sugar and acetone and call the doctor
b. stop taking insulin or the diabetic pills until the vomiting stops
c. eat some candy or sweetened drink

7.

If you cannot get the type of insulin your doctor prescribed
a. use another type of the same strength
b. take a diabetic pill
c. call your doctor for further instructions

8.

Cottage cheese is a
a, meat exchange
b, fat exchange
c, milk exchange

9.

For
a.
b.
c.

10.

abbreviation HU,, stands for
units of insulin
urine
urine sugar

1 fruit exchange, you may eat 1 medium peach which has been canned
with extra sugar
with a measured amount of sugar
without sugar

Which one of the following food elements does not furnish the body with
fuel?
a. carbohydrate
b. protein
c. water
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11.

Acidosis means that there is
a. acid in the blood
b. acid in the urine
c# acetone in tye urine

12.

If you are going to get more exercise than usual you would
a. eat more food than usual and take some extra sweets along
b. eat less food than usual
c. take an extra diabetic pill

13.

U 80 insulin is
a. 1/2 as strong as 0 40 insulin
b. 2 times as strong as 0 40 insulin
c. faster acting than 0 40 insulin

14.

Suppose you have a friend who is a married woman age 45. She is over
weight and her mother has diabetes. Does this mean that your friend
a. already has diabetes
b. is going to get diabetes
c. may get diabetes

15.

Calories are
a. a form of glucose
b. a measure of the amount of the fuel which food provides the body
c. hormones produced by the body

16.

You should eat at least 1 serving of citrus fruit, strawberries, melon,
or tomatoes daily because they are
a. higher in carbohydrate than the other fruits
b. good sources of vitamin C
c. H£ree foods”

17.

The reading of 1 plus (1 +) in any urine sugar test means that the urine
contains
a. excessive amount of sugar
b. some sugar
c« no sugar

18.

If you take diabetic pills like (Orinase, Diabinese, or DBI) to control
your diabetes
a. your diet is not as important as long as you feel good
b. you need to eat a little more food to keep up your strength
c. your diet is still very important

19.

Your doctor tells you to take a dose of 80 units of insulin. He tells
you to use the 0 80 strength of NPH insulin. Using a special 0 80
syringe, you would inject
a. 2 cc
b. 1 cc
c. 1/2 cc

20.

If your body does not produce enough insulin you can
a. inject it into the body
b. take it by mouth in pill form
c. eat special foods to provide insulin
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21.

Excessive exercise without diet and insulin changes for a diabetic may
cause
a. insulin reaction
b. acidosis
c. diabetic coma

22.

A good rule for good foot care is
a. soak feet in hot epsom salts solution every day
b. trim corns and callouses with a razor blade
c. inspect feet daily for redness, swelling, or sores

23.

You are invited to a dinner party, you would
a. use the exchange list and take a little insulin to cover the extra
calories
b. use the exchange list to keep track of the extra calories and subtract
them from the next meal
c. tell the hostess you are a diabetic and use the exchange list to fit
the menu into your diet plan

24.

Glucagon can be administered to diabetic in severe cases of
a. low blood sugar reaction
b. high blood sugar reaction
c. acidosis

25.

Glucagon is a
a. hormone produced by the body
b. type of insulin
c. sugar

26.

Which of the following groups of foods may be used whenever the diabetic
wishes?
a. fresh fruit
b. canned soups, tomato sauce, catsup
tea, coffee, bouillon

27.

Carbohydrates are
a. sugars and starches
b. fats and oils
c. minerals and vitamins

28.

Two
a.
b.
c.

29.

If your skin gets hard and lumpy where you usually give yourself insulin
injections, you would
a. make sure the needle is not dull
b. rotate the injection sites more often
c. ask the doctor to change the type of insulin

30.

Pills, used by some diabetics for lowering blood sugar, are a
a. form of insulin
b. substance which helps to control diabetes in some patients
c. substance which helps to cure diabetes in some patients

bread exchanges could be eaten as
1/3 cup of canned corn plus 1 medium potato
1/2 cup of sweet potato plus 1 slice of bread
1 cup of oatmeal plus 1 slice of toast
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31.

An ounce of pure fat contains
a. more calories than an ounce of pure carbohydrate or protein
b. less calories than an ounce of pure carbohydrate or protein
c. the same calories as an ounce of pure carbohydrate or protein

32.

Insulin is a
a. form of glucose
b. medicine to take by mouth
c. hormone produced by the body

33.

The
a.
b.
c.

34.

The best way to inject
60 units of
a. U 40 insulin in a
b. U 80 insulin in a
c. U 40 insulin in a

presence of sugar in the urine means that the person
may have diabetes
has diabetes
does not have diabetes
a dose of 60 units of NPU insulin is to reasure
1 cc U 40 syringe
1 cc U 80 syringe
1 cc 0 80 syringe

35.

If you have a small infection between the toes, you would
a. see if it will heal by itself and if it doesn’t, call the doctor
b. soak it in hot epsoxa salts solution and put ointment on it.
c. get an appointment to have the doctor treat it.

36.

It is desirable for a diabetic to have approximately the same amount of
exercise each day.
a. yes
b. no
c. it does not matter

37.

When you have symptoms of insulin reaction, you should immediately
a. omit your insulin
b. drink some black coffee
c. eat some candy or some other sweetened food or drink

38.

The
a.
b.
c.

insulin injection should be given
in the same spot as the last injection
right next to the last injection
at least 1 inch away from the last injection

39.

One
a.
b.
c.

way of keeping your syringe and needle sterile is to
boil in water once a week
keep in alcohol and boil in water once a week
wrap in a clean towel and boil in water once a week

40.

Some symptoms of acidosis are
a. drowsiness, hunger, sweating
b. headache, hunger, sweating
c. drowsiness, thirst, loss of appetite

41.

If you are sick with a fever, you would first
a. stop taking insulin or the diabetic pills
b. call the doctor and ask him what to do
c. go to bed and start drinking warm fluids
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42.

When a person has diabetes his body
a. has too much insulin
b. does not have enough insulin
c. does not have enough glucose

43,

The
a.
b.
c.

carbohydrate distribution for the day for all diabetics should be
anyway he wishes
1/5 for breakfast, 2/5 for lunch, 2/5 for supper
only as the doctor has worked out for each patient

44.

The
a.
b.
c.

pancreas produces
glucose
food elements
insulin

45.

The
a.
b.
c.

usual way to prove that a person has diabetes is
to test the blood for sugar
to test the urine for sugar
to know that he is thirst, urinates often, and is losing weight

46.

Hypoglycemia is associated with
a. acidosis
b. diabetic coma
c. insulin reaction

47.

Your urine test is usually negative, you would
a. still test after every meal and at bedtime to make sure
b. keep testing as often as ordered
c. test only when you suspect some sugar in the urine

48.

If your meal plan calls for 1 milk exchange, you may
a. use a glass of fruit juice instead
b. eat cheese in place of it
c. drink part of it and use part of it in cooking

49.

Canned fruit labelled "Diabetic" is fruit prepared
a. without sugar, but perhaps with an artificial sweetener
b. in the same way as other canned fruit
c. with extra sugar

50.

Some foods do not have to be measured because
a. they contain no carbohydrates but many calories
b. they contain very few calories
c. they are all fat and have no effect on diabetes

51.

If you like sweetened tea or coffee you should use
a. the amount of sugar you want
b. an artificial sweetener
c. only 1 teaspoon of sugar per cup

52.

When loading the syringe with insulin, you would
a. rinse the syringe with water to make sure no alcohol is left inside
b. pull the plunger back slowly to prevent bubbles in the solution
c. make sure the insulin has been thoroughly shaken and mixed
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53.

All
a.
b.
c.

U 40 insulins are the same
strength
type
dose

54.

If a diabetic would like buttermilk, instead of whole milk, he would use
a. 2 times as much
b. 1 cup of buttermilk plus 2 fat exchanges
c. 1 cup of buttermilk minus 2 fat exchanges

55.

TThen a diabetic eats a fried egg he should
a. count this as 1 meat exchange
b. count this as 1 meat exchange and 1 fat exchange
c. learn to like eggs prepared another way because diabetics cannot
eat fried foods

56.

When testing urine for sugar before breakfast use
a. the first urine that you pass upon rising
b. the second urine that you pass upon rising
c. the urine passed on the previous evening

57.

You
The
a.
b.
c.

58.

Some foods which contain a lot of carbohydrate are
a. eggs, meat, milk and cheese
b. potatoes, bread, prunes, and bananas
c. lettuce, celery* lemons, and cabbage

59.

Every diabetic should
a. eliminate starches and sugars from his diet
b. carry a card identifying him as a diabetic
c. soak his feet in hot water every day

60.

If a diabetic has a common cold or other infection he should
a. call his doctor because his insulin may need to be changed
b. take some whiskey and go to bed
c. just go to bed

suddenly start to feel shaky and weak and break out in a cold sweat.
first thing you should do is
omit the usual dose of insulin and go to bed
drink some sweet juice or eat a piece of candy
call the doctor as he may have to change your orders
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ABSTRACT
This study was done to test the effectiveness of a programmed text
book as a method of teaching diabetic patients at home.

The textbook used

was prepared from a programmed filmstrip provided by the United States
Public Health Service,

The study was conducted in connection with the

Los Angeles County General Hospital Metabolic Clinic and the White Memorial
Hospital Lipid Clinic,

A group of 37 patients who met the criteria of an

I.Q. of at least 60, a reading level of at least the second grade, and who
would be returning to the clinic within four weeks were included in the
study.

They were randomly divided into two groups.

a pre-test on knowledge about diabetes.

Both groups were given

The experimental group was then

given a programmed textbook to read at home.

At their next clinic visit

both groups were again tested to determine the amount of information they
had about diabetes and its care.

As measured by the pre-test, both groups
The post-test showed that the experi

had a similar amount of information.

mental group had gained significantly more new knowledge about diabetes
than the control group,

A t test done on difference between the two tests

between the two groups revealed a t of 2.80 which was significant to the
one per cent level of probability.

Correlation studies done between the

test scores and selected variables of I.Q * > reading level, age, duration of
diabetes, source of previous diabetic education, amount of general education.
language background indicated that the programmed textbook would be useful
However it was thought that the text-

in teaching most types of patients,

book would be more effective if used as part of a regular teaching program.
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